Evidence of Chlamydia infection of small intestinal epithelial cells was found in 4 4-14-day-old nursing piglets and 2 22-30-day-old weaned piglets. Each nursing piglet was from a different South Dakota swine farm experiencing preweaning diarrhea. The first weaned piglet was 1 of 7 live piglets from a Minnesota swine farm that were having problems with postweaning weight loss and a mild cough; diarrhea had not been noted by the owner. The second weaned piglet was from an Iowa farm experiencing diarrhea beginning 5 days after weaning. Three piglets were submitted alive and necropsied at the diagnostic laboratory. Three piglets were necropsied by the herd veterinarians, who submitted fresh and formalinfixed samples to the laboratory.
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Increased fluidity of the colonic contents was the only macroscopic change in the intestinal tracts of 5 piglets. The submitting veterinarian reported that a pseudomembrane was adhered to the ileal mucosa of the sixth piglet. In 3 nursing piglets, the lymphatics in the cranial two-thirds of the small intestinal mesentery were filled with chyle, indicating absorption from the small intestine. Immunofluorescent antibody (IFA) staining detected porcine rotavirus antigen in small intestinal enterocytes of 1 nursing and 1 weaned piglet but not in sections ofintestine from the other 4 piglets. Transmissible gastroenteritis virus (TGE) antigen was not found in IFA-stained frozen sections of small intestine from all piglets. Viral particles were not found by electron microscopic examination of negatively stained colonic contents. Bacterial culture procedures for enteric pathogens and IFA staining for K88, K99, and 987P pilus antigens of enterotoxigenic Escherichia coli did not yield significant results.
Microscopic examination revealed mild to moderate necrotizing enteritis in the distal jejunum and ileum of the 4 nursing piglets and 1 weaned piglet. Mild to moderate villous atrophy with attenuation, necrosis, and sloughing of the villous epithelium was present in affected areas of the small intestine (Figs. 1, 2). A variable amount of detritus and fibrin partially covered the mucosal surface, and abnormally high numbers of neutrophils were in the lamina propria of 3 piglets. Microscopic lesions in the small intestine from the rotavirus-positive weaned piglet consisted of moderate villous atrophy and attenuation of the villous epithelium; inflammation and epithelial necrosis were minimal. In hematoxylin and eosin (HE)-stained sections of distal jejunum and ileum from all piglets, the supranuclear region of many enterocytes contained large vacuoles. Basophilic round bodies < 1.0 µm in diameter were within these vacuoles ( Fig. 2 ). Neither bacterial colonization of the brush border of enterocytes nor developmental stages of Isospora suis were found.
Because the small basophilic bodies in enterocytes resembled those in an earlier report of intestinal Chlamydia infection in pigs, 8 efforts were made to identify these organisms. Direct IFA staining using a commercially available fluorescein conjugated anti-Chlamydia monoclonal antibody a and indirect IFA staining using a second anti-Chlamydia monoclonal antibody (B577/D1) b revealed the presence of chlamydial antigen in the cytoplasm of small intestine enterocytes of all piglets. According to the manufacturer's package insert, the commercial antibody was prepared against C. trachomatis and reacts with both C. trachomatis and C. psittaci. Monoclonal antibody B577/D1 was prepared against an ovine abortion isolate of C. psittaci and reacts with both Chlamydial species. 1 Neither antibody will differentiate between the 2 species. Because some antichlamydial antisera cross-react with some gram-negative bacteria, 9 E. coli isolates from 3 nursing piglets were IFA stained with both monoclonal antibodies. Neither antibody recognized the E. coli isolates. For chlamydial isolation, material from the small intestines of 3 of the piglets was processed and inoculated onto McCoy cells and incubated according to a previously described method, 6 with the exception that 2 µg cycloheximide/ml was incorporated into the maintenance medium. Monolayers were ex- amined daily for toxic and cytopathic effects. Forty-eight to 72 hours after inoculation, positive IFA staining for Chlamydia was present in the cytoplasm of McCoy cells inoculated with material from each of 2 piglets. One Chlamydia isolate was contaminated with bacteria and could be maintained only through the second passage. Tests on the second isolate to identify it as either C. psittaci or C. trachomatis were inconclusive, and the isolate was sent to the National Animal Disease Center for further characterization. Formalin-fixed tissues from 3 nursing piglets were examined by transmission electron microscopy. Ultrastructural examination revealed that enterocytes from each piglet contained intracytoplasmic structures morphologically compatible with Chlamydia SP. 3 The organisms varied from small 0.346 pm-diameter dense particles, which often contained a more electron-dense nucleoid, to large 0.7-1.0-µm-diameter granular particles that lacked a nucleoid (Figs. 3, 4) .
Chlamydia are obligate intracellular parasites; 3 species have been described: C. trachomatis and C. pneumoniae (formerly classified as C. psittaci strain TWAR) which infect humans, and C. psittaci, which infects humans and ani: mals. 5, 11 The intestinal tract is the natural habitat for chlamydiae, and it may serve as a portal of entry for infection of other systems. 2, 11 Severe enteritis has been reported with Chlamydial infections of ruminants, but most enteric infections are subclinical. 2, 11 Experimental oral inoculation of neo- natal calves with C. psittaci results in infection and necrosis of the intestinal epithelium. 4 Lesions in calves are most pronounced in the ileum, where there can be extensive epithelial desquamation and purulent inflammation.
In swine, Chlamydia have infrequently been associated with abortion, 11, 12 perinatal mortality, 13 pericarditis, 7,12 respiratory tract and genitourinary tract infections, [10] [11] [12] and polyarthritis. 12 Chlamydial infections have been detected in the intestines of normal pigs, and Chlamydial antibodies have been identified in a high percentage of healthy pigs. 11 Pseudomembranous enteritis and intestinal Chlamydia infection was described in 2 pigs that had been experimentally infected with Salmonella typhimurium. 8 Because S. typhimurium is a known cause of pseudomembranous enteritis, the role of Chlamydia in the pathogenesis of the intestinal lesions was uncertain.
In 4 piglets in the present study, laboratory tests did not reveal the presence of enteric pathogens, other than Chlamydia, that might have caused diarrhea and necrotic enteritis. Intestinal lesions resembled those that occur with Isospora suis infection, and the piglets were in the age range at which I. suis infection most often occurs; 2 however, coccidia were not detected in any of the piglets. Because the lesions were similar to those reported in calves experimentally infected with C. psittaci 4 and because lesions were essentially Fig. 3 . The organisms range from small dense bodies with a more dense nucleoid to larger granular bodies. Bar = 1.0 µm. identical in all piglets and limited to areas where Chlamydia were within enterocytes, the intestinal necrosis and diarrhea were likely the result of Chlamydia infection.
The role of Chlamydia in the diarrhea of the 2 rotaviruspositive piglets is unclear. One of the piglets was 4 days old and had intestinal lesions that closely resembled those of the 4 piglets with necrotizing enteritis. In the rotavirus-positive weaned piglet, the histologic changes in the intestine were more compatible with a viral enteritis. 2 Necrotizing enteritis similar to that in the other piglets was not present. Because intestinal Chlamydia infections have been found in normal piglets, 11 the infection may have been coincidental and diarrhea may have been the result of rotavirus infection. This scenario would be consistent with the situation in calves, where gastroenteritis due to Chlamydiae is usually only a problem in calves under 10 days of age. 2 Chlamydial enteritis did not appear to be a serious problem in the herd from which the weaned piglet originated; positive evidence of enteritis or Chlamydial infection was not found in the other 6 piglets from this farm. However, Chlamydia cannot be ruled out completely as a contributing factor in the diarrhea in the rotavirus-infected weaned piglet.
In view of the rarity of reports of porcine enteritis asso-probably not an important enteric pathogen of pigs. However, because tests for Chlamydia are not normally performed at this or most other veterinary diagnostic laboratories, cases may go undetected because the organisms can be easily overlooked in HE-stained histologic sections. Special staining procedures, such as Giemsa stain, are usually required to visualize Chlamydiae in histologic sections, 2,4,11 making it even more likely that some cases of chlamydiosis go undetected. In 5 piglets, the organisms were detected because the lesions resembled those of coccidiosis, 2 and enterocytes were closely examined for the presence of immature stages of I. suis. In the weaned piglet, the organisms were noted while examining the brush border of enterocytes for bacterial colonization. Because of the uncertainty as to the role of Chlamydia species in causing enteritis in pigs, increased efforts to study the effects of Chlamydia infection in pigs are warranted. Acknowledgement. This is published as journal article no. 2627, Agricultural Experiment Station, South Dakota State University, Brookings, SD. 
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